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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a new joining material that 
is used suitably for joining electronic parts to a wiring pattern 
formed on a substrate at the time of mounting electronic parts on 
the substrate. 

SOLUTION: As the joining material, chargeable particles containing 
metallic particles having mean particle diameters of 0.1-20 urn and 
melting points of <250° C and polyolefin resin layers coating the 
particles are used. These particles can be supplied to a prescribed 
spot of the wiring pattern formed on the substrate by utilizing the 
principle of electrophotography. Thereafter, the electronic parts can £ 
be joined electrically and physically to the wiring pattern by heat- 
treating the substrate while the parts are arranged on the substrate. 
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[0 0 2 7] *fi®#ttttf (»^*m> 

»tT?i^^nTi*i$5 ifig^s«*iC-caJ8i]^ 
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[0 0 2 8] #fg"EcD#mt£)&^(C^im&&M& J F tt 
i&2 5 0<C£TF©Ii^ tfJAfcfl 8 0~2 3 OTCCDMjfii 

&mmmzm^*>ftzffitt£\ztt'<TmtbTi&\,\ c© 

z.£tfi-v&&. *mWiz£tU£s Z\<D&o\Z&^M&* 
*T-5^S#**£ffl^T^5©T, &JS*m&-€-©Bl!J& 

s^LiifM^afi <.£K>mwuz\tmw**-» 
tzm^ft&£zt!fawmz&e;-rz>z\iitfnii&ttzz>o 
*mmw\z&\,*T rgt^j £*> 

[0 0 2 9] ^Jl^Ttel-jO. l~2Ojim0? 

i^&gSrWMt, MAtfifa 1 ~ 1 5 Mm©^iS^*T 

fcJcptc 1 0~4 0 Mm©Il:g*#-r-5ttAyit*!Kt^ («& 
ftLTZ&mffiT t. UT-E-© * S ffl H 5 £ i: L < ft 

[0 0 3 0] ±&<D&o1Z&mWri-&£.TfiSV*\>'74 
Ati$<Jl~15Mm, !(#fC^)5~ 1 2 Mm©jSigS:#L 

[0031] ft, #0j§3ffl#£aDT!&Ji&^fc<fcrw« 
tt^© rjsgj ttt, m^^m^T^L^u&z 
S^»Tft6n5. ^^e>^;-sfei^©^: 3 Fi%sKtg& 

[0032] #fgi3J3©fc-5 i ow^ec^tnti, ia^A° 

^— BB«^/t^— >WBf8.2ntc£s#±.\ZBffrT2> 
fca6©*?*Tr*oT, ±§B©J;o^*%BJ©W«ttS[^ 

-5 0 d©J:5&9J*Jfll«ltlxTfi, tt^^*ffi©4J-^tc 



I i 

(7) 

11 

«£/i*->»j&8«tt. -tr>-y— - ^xt^tzE 

[0 0 3 3] S^ibTK^SS (Sfcttffi««t>L< 

j«-r**R*r»©iKjsa±©iafli»ciiDji!iLT*«#»* 
(«kD»aicfaE*/^^— » 

fi3WE»»«»c«^snfc« ; ?lHlBS*«*J«fc^-t©«ii 

[0 0 3 4] 

imwoimmvMm) (.mmrnt^ i > 20 
«t-r*. aid 44Ht»tttc«(t«?iratttt?o«E 

HU It, ^SIS^ 1 

2 tSr-g-tl. 

[0 0 3 5] £J!fe^ 1 tt, *?J 2 5 0 'CJWT©H!;£. #J 30 
Afcfiftl 8 0~2 3 CCwa^^TS^JS^^efiK 

bl/>. »*-&#-rs^^:W!^^H ffiRtfSn-Pb 
?) , ^mc«^Jx.«S n-PbTOf>S n- 
P btm»CAg7GiM3J;tf/££:«B i 7G5?i£jfo!inbT 

tiSn-Ag^WW, Sn-CuStffi, Sn-ZnS 
WW. Sn-Biim Sn-InltJWW. S 
n-A%mmiZU. iilfSn-Ag^Sn-A 
gTOlCB i tc^. C U7t**iJ:^ I njxM<»oib'Pf£ 
< <ht) ia©7ClR$^J0LTfie-5W^^-5. S 
n-CuJSMWtctt, MitfSn-Cutffl^Sn-C 50 
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utfftKN i 7C**«»UTJ**»»*«**. S 
n-Z nJ&WWtCtt. Mx.(fSn-Zntf^Sn-Z 
nWiftCB i 7C^£^JtraLTJi£S*ma*<6-5. S 
n -B i mm\Z\t. M«Sn-Bi«^Sn-B 
i WWCC U7tm&£Zf/£. frit I n7Ei?t£Ms£DbTfi£ 
5 Sn-I nS#W:ll ^JAtiS 

n- I nttmrf&Zo ft. *WMWIZ$>\,*T . 
Wj tit. ^<D^%lZ^^T<Djti£k®.f8,£i£Zt : ?:<D75: 

u &*«t-rn&^g&K: 
5fefj ttt, ^«w<c^©«j&^ssi©<^e>i£3WW£w 

5fc©<iT-5>.> 0>J;Ui. rSn-CuM^j S 
n &&ZfC u © 2 7cft©#cAffij£& «fc *-©ifi#©firii 

STOSfli, rsn-Cu^j <hte, SIKWlCSn 

[0 0 3 6] 1 ©IM XtCO^TH -?-©¥!% 

s&grt^O. 1 ~2 0 Mmt7i-5J;o{caS?$n-g)o ^ 

S^|W!±7Wgi£lbS<ftD. ^je©<t5tCbT^U^-U 
7w>^flMS2*^JBiK^-i©Sffi{cjgfiS;T'5ISt. 2 

«^tc#a!-r-5) , W *j © » izffim&m^-w® w,\zmm 

fS©T\ EPJSiJ©® (BS) ©{£T£ffl< t^5RDHt> 

f#6ns^«ttex©ssfe^M!K[T©es(cj^ 
s. Mtc^©«^. 8te«*»««fc<«jfi-r-5;:£:a«T 

L-A>b, *%BJ©J;5tc^fl| 

1 ©^Sr®^tza5?T-S ^ t <t 0 , JW±©«t5 

&^s*iHijg-r z>z\ t-tfi-azz. ft. &mm?i?>mw; 

[0 0 3 7] C©<t5^1»l(t fiaj^tiThT-r 

^. *©MjjS«±fcftUftbT^cie»s-a-. ^i6bfc 



! 'I 
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ttA/£#tt£i»l»LTft&n£*H t tt, «A.tf»3 0 u 

ftSnfcfifS^KtSCiCJjD. 1 0 /tmHT. tH 
LjfeU CftfclSS-*", te©a«tt*»K«k«3 1 0 *im 

[0 0 3 8] ffi^, ^'JtU7-{ >HfJlgJI 2 te, *l/7 

Ulfl/^K^sE^'Jtl/?^ >^HgH (BP'S, 

[0 0 3 9] teW/lforf- 1 C0^ffi(CT^-l/7^ >^y V— 

- 1 0 6 8 0 8 ^&$843 PS 60-106810 

[0 0 4 0] JinS&SCMiSSnT^SfcffitettiKj* 

*&mztifm\zmm2nn2>i&is&teMfiift 

^ffitt (BP'S. 5=-^>*J;^/*fc«s?;Pnn"^A¥(fl: 

— VMS) 2 0 0 kg/ (g-T i and/or Z r) 
IT, — USljtT i (X„) (OR) Kef. Rtt 

o©7;u+;ussfctt7->;u*Sr^L. x 

*Sn*?^Xb^«*, 0. 5^T©»J-& (^EJUt) 
TSOATSfE: £ •& -5 £ <h fC J; 0 # £ n& KJ&^iSfJ €r/B 
U5;r,hJ&*T?£5. 0iJ*.tf, MgicfcttMnCDitiLT 

[0 0 4 1] U&>UfcjG*S. *«WfCfiJffl?ri)6ft»Stt 
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[0042] ti7;R-fi»ft6iiit a« 

tt. — JftSCR' mAlX' 3 - m CsS*. R' 

1~1 OCOTJl^JUS, ->^PT;mrJP»*fe«7U- 

JL-SSr^U X' IJ^ay>g^^L, m«3«T© 

10 Tffrsa*. *389itt£nK:lBj£Sni\ ffccDffilccDjSgj 
[0 0 4 3] ±E©«t3ttKJStt*tJaiJ««-*«tt«r*7 
T#'J*l/7-f >1StJi§B 2 S&JPMSfp 1 CDS® {C^JsEf 

>ts.E) \z^mte±m<D&oum%&Mmf8.tt*mm 

^Itf 1 * Ant, tETT, »£l< 

^tifctfEft^, ±IB© J; -5 &#«7-Jl> 5 -VMt&m 

tmzmit^mmm («*.tf-^**>. ^^>&a 

fcl!$B£l2\ «SJA«*94 0~9 5*0, i&O. 1~0. 6 
MP a (y-vffi) ©JE*TT. £©fiMt***|fctfK: 

[0 0 4 4] ft, ±E© i 5 )iISI^ft*8Tft 6*1 

[0 0 4 5] z\<D^3\zLxn<E>n^>^u^-\^y^>^ 

5j?u^-i^7-f> (int., <B*©a-&#:) tf&mi&T 1 

TVi-5« Z.<Dtztb, *Hig^CO?SfQtt!|S^ 1 0 

^mtts^i otctnt>-s>Tfe, #v*u7j >mmm 
so 2 a*, &««^i©*ffia>&»*UT£«tt^ia««tti 
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C0 0 4 6] ±fsro e toicbT#'j^-ix>'w >mmm2 

0«, *'J*l/7^ >«I2^Ul?l/>* 

^ -5 # U x^l/ > 7 X lc £ 9 &®£r?cDgBj;!)t«S 

— J&#J»Ci&5 0 0~ 1 0 0 0 OWfr^SSrWU m*.V£ 
=#/W «7 y * 7. (=#5ittfc#tt») , it>7y^X 10 
(=8MtJ*tt») , jRUUyy (^a.-7-te-f 77?X • 

. # u v— a«) , y-rti/>3o <=«{b*tfc«) . a 

5UfX#-JP (B#5»tt«> . **7??^ ("VX 
A 7 S # MfcSS) « AC#Ulfl/> (77'f H • 

$}) , ^Xh7'y>7 ('Vt-X h-ttK) , A -Wax 
(BASFtt©) . tf'J^y^X (^hD7-f Mt 

K) . iicfcycxxnT- (x^y>ys*;H±S) 

^©cfcS&tf'JX^U^-.y^Xtt. gfchJPX 
>&£*C^$-£Tffl 1^-5 C£ ICJ; 0, aawgjgfeS 20 

fl-snfcti^tt. ^dftf CD jJiSKfiiH 1 !©* U xf 

>1£tflig 2 te. S*O^U*!/7^> (±SHC0«-&C 
[0 0 4 7 ] #fC. **«»*0#iJtl/7-f>ttIl 

*** (#JBE) -^a-^SS^^jl^tCi^iiiTSeiifCJ: 

*.«. »¥^fitfi2 0 0 0&±, JIS¥i$#^» 40 

1 0 0 0 OJJLhoa^MSrWLftS. ^'J^l/X^f 
>«fj}ilf 2£iii#^S^Ux3^><hT-5l§£r> 

[0 0 4 8] PA±(D <£ 5 fC, 01 K^T #3li6lSffi©?£ 
«tt'«t^ 10m ^KIST 1 Utl/7^ >MJjgJl 
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f 10(1 SSLT, A^ttlktt&fi&ftU BiSiJ^FtC 
ffiStt&^i 0*^-K««S*6i:t*niillBtS:s. 

ffim&m^ i o w^igitttt. #'jtW7^ >®mm 2 s 
#j«-r -s m \z m&t z> * v x * > ^ / v - © s £ n at l 

75^»^L<, ckoT> <kf)M«)* l Jtl'7^ >£fi 

[0 0 4 9] iot, ^ISf 1 SrSt^TS^SW^t 
#'Jtl/7^ >^flg«2^«^-r-5#'J^l/7^ >«MB 

®«w*3 <fc tft^ l#3 £ 5 icasis tiffs . 
mmit^ i o ic*^***^ i <D&mttn<?>m-& 

It, I58 0~9 91I% (?t«t4^ 1 0 3 i&tt 

6tTPfl«> u 

<, <£9$?$L.<«#}9 0~9 7li%T*5. fifStt 
fif 1 OK&tt&tf'J^UX^ >8MgJf 2<D#'J:*l/:7 

tfU^U-X^ >«JJ§©fiJ-&«*«j2 0~lII%Tli505 
#t#*L<, iO<ff*L<««Jl 0-31iXt&5. 
[0 0 5 0] ±a>«J:5(C, 1 0 ^EPWJ s n 

tzm&&mmm\ztfvz. ^sie^ 1 ©ajr«»*— a. 

i8HllStTflrfilH3*Sii:i:±D. 4tJRW»*^b 

n.mz&&-rzm? ttzv, z\<Dtztt>, *u*i/7w> 
»jfi3&«#ia€f * bps iMto n »c*a*«» 6 n 

<«9 oa»%eA±7r$>«>, l^u, ^s^rwaDmafij 
^*»Mia*-&t, bp*>. #'j*i/7^>*ifflita^ 



17 

£TF. iff* L<«9 7fi»%«TT*-5>. i©*^. ± 
[0 0 5 1] &±<©«fc3&m«ffl£S#T****Btt 

©flMttttfc^ 1 ofi. Wf-um^^a-vy^ >®mm 

^ 1 0 ©Striate. -*«ia:©flEffittjafitteT?tt«&-C 

+#(CiliV>*eiiH4£ST ; fe©-Tr& 

*. ettttf 1 0 ©sjriMij, en* a:, tn^enms 
cBisnfc 1 #©*«rafc#£ifi»tt©w«tett : F' 1 

£*5l kg©ilt*>tJfc«lT, iMi:i~5 0 0 

\z «t 0 ate l . ft 6 nfc««Hfi *»jrr •& - £ k «t 0 * 
ttfif 1 0 ^t^&ffigttt^ ^ n i 5 . 

[0 0 5 2] Z\(D£o\Z. &mi$lZffim&&?-&±»13; 

-r«<BBA93Scffimic$«Er-&«Mitttt?i o©«s#j 
BP-6«afS**«^»e»*ix^. *fc, 

SBfi^fflWWttUbO***'), WNdtttt^ 1 0 *Bl 
RUT -5 RR fc l >EPfliJ2tett * ft -5 fc tb \Z te^mte&T 1 

f io) *<M^«»tt**rr5c:t««M s *K, 'cofe 

«6fctt*«fStt»*asES!^»**«»su^. cms** 

J&», flIAfcfl. 0~4. 5g/cm 3 tSn#^. 

[0 0 5 3] Sfc, &JS&^ l©tgt#'Jtl/7-f> 
8fJ!iJ12©ii£<i:©IW& (flJ-fe, ^Ktt? 1 CDttS^ffi 
lltif 1 0©5ftg£©M«) tt, ±I5©J;5ft> &Jg 
gf UMt5M»4t* l J*l'7^ >fttJ3iJf 2£ 

74 >mmm2<Dmzfc, a-^icioftenfe^u^-u 

~2 0 un^^Rl^l fC*tUT, fiEBSWKWU 

=f- 1 ©*fcg©*XSfln?**. 
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[0 0 5 4] Lri">U ^ie^l^fegt^iJtl/7-f 
>8M§Ji2©JP£<h©MfiU3;, ±fE©«t'5»C^Jg^t 

^u*i/7^ >®mt<Dmm%\-&<Dm&iz<i:*)&~rLib 
Tfte»nfc^«tt^*¥»^5as <hps, «f«tt&^- 

io e>©fflgt>snT^&^tt&©*>©j;9fc&5gan$< 
-r-s;i 5. z.<Dtz. ^flte^oesttimw 

ffll:t»SlI«)# l Jtl/7-f >wnft>&rtD. <to^ 

(Dm&zm'mffHzmkZ'&zz.LZzK, #v*u74> 

20 *mtt&^©fi&SJ:9/h$<TS £© 

*S^, *JR*f»t#U*U7-f >#flgtcoa»»j^**t 

[0 0 5 5] m^p n p2rS«:lC+^frmmW43«J:^S 

(d) [CST<J;^^7jfelCj;0*SS$nft-5. 
[0 0 5 6] (a) JVS.Jl&m^&MW 

40 ^?»5 o om i <D#v®mzm&<Dffim&.tit3- 
(Vt&WR) i. ?ttttt!fe^©*5i ofgwia^^^r-rs 

ffiiZ-£-y h LT&+ftmme.21l:Z>Z\£\Z£.r>. ffimtt 
[0 0 5 7] (b) 5^-y-*fflti-2>ffiS 

50 mah '\>->x;us++f- (H#i£aiaui) ^tx/s. 
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•5. 

[0 0 5 8] ( c ) jmf&^s 

Ux^U>»li) (*fctt*fl3jS0 «±©®SK 

[0 0 5 9] (d) -5 jag 

•f— >a>. *&ntfc8fftittt8) &£*£fflv>T, ami 

[0060] ±a©«t3Aa[*«^ttK:«tt)»6nfcffif 

& S & © T? « & V > c <h tc @ it £ n 5 ^ €T T * & . 
[0 0 6 1 ] BLk, *HMi»ffiCD?rattta[? («^« 

[0062] (mmmm2) 
ft, *iitict5 rm£trt9->Mf&^m «. 40 

[0 0 6 3] 0 2 IC^TJ: O fC ^mmmcD^ 
— 2 Ofcfc^Tfi. «^JtSK:*V»T— « 

ffjfcmytib h*7A2 1 H 7A 2 1 

*©MMgf2 4t, Sl)(lftL&«*#K5A2 10 

?A2 1 (m^-fr-r) *»j*-r*«t5 so 
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swrnete^ 2 8i««»3ntt»«. 

1#2 9 04ftBMiEtcttl,T*ifiMlCli. iSSftft: F 5 A 
->£*#2 9 tCte^-T -Steffi 3 0*«IE«$tlT^ 

st3on ^-n^-*n$iiPSM 3 6i:^2nti3i5 

-T) . £ft5tt£#£LTfflM«#ISJ&J«OTl#».&. 
[0 0 6 4] i)tftK7A2 1li, «S6fsaj»MtX 

U<l4-^ilSTlHltef *. flMEr, 8#:2 9«, fe^S 
130 ti!3tft:h , 7A2 1 £.<Dm\Z&Ri3 2T'*-TrS]# 

T^j*$tx. ^7t#:F^A2 i (Dmmoffim&m 1 ?- 2 1 

fr&ft 2 9 <D±\Z. » £ L < fi— Jtafll-CaRJtflc K5A 

W3 z<n^mzwL^w,^n^>. 

[0 0 6 5] Z\<Dm<grt? — >M!$.8iW2 0«, ^Sgjg 

T2^^7j^Tfflt/^ ; fc©Ta&-5o ^mmmi(Dm 

10~4 0 0I1%> $f$L<(41 0~4 0fi»%t$ 

*fc, ffim&'&^iz$\-%km$:i)\\z-Tm^z>m-&iz 

[0 0 6 6] ±BEO«t5ttS5'&A^ — 

m\z-D^Tfsmzmwrz. 

[0 0 6 7] I . iDSBftXS 
£-f«£0fC. I0»I^S«2 4Srffl^T, fi3t#K5A2 



(12) 
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srs* z.n\z&K), ®ytw K7A2 i tmmtzn 
b # ic m co g$sj * i&s-r -s ;r t **t s o 

[0 0 6 8] II. sin 

«±CD<fc5CLT^J$te;m;fc^ft#F^A2 1CD«S 10 

mz-mzmnzi*z>. mm&z-Jyxnn&ii^-z 
-a. *^mmmz&\,*Tit.K&.m^MjS;%:m^z>b<D£ 

LT> SSl«ft£, Sg2®{£»C^*L;t^«tt&^£:|Bj 

7 L > l 7-f-\'- (®^T) &iMF7A2 1CD^®#> 
bfULTlEfiL, i&7fcftH7A2 1 <D^mtmm^\Z 20 

3 D^--r ;t>£?nist£-tt&n <£ o \z? - )\,%uz<D&m-z 

[0 0 6 9] III. ^IWll 

ftjSWge (0J*JiU— tmfg^glB) 2 6£ffl 

K7A2 1 \Z% (^JA«l/-if7t) 
WF5A2 1 (^^/^-» 

^ss-rs. z.n\z£.v. m&±.\zmi&-znz,'<$ffim 30 

bJ5S;^^/1iS'->^^ftK^A2 KC^fig-riCli: 

y > 7 > :/ £ ytm. t -? & s e & £ & « v £ £ a*? ^ 
[0070] iv. stttfifft^ii 

««&SS 2 8 CO^gPT^SttlS^ 2 7S+t'J7 i:*tC 

3. z.<D^oizLxm2mmz^m^^rzmm^^-2 
7%. m2m&£mcM&<Dmim&<z>&mmmz£v 

$l?2 7 <Dftmm$im±<Dfcf]i<z&K>. mm/*?-> 
T^mttfe^ 2 7 /Wg$7t# K7A2 1 co^®(c#*-r 

>T\ ^Sft^ 2 7 £!®7fc#: F7A2 1 CO^ffi(C#* 50 



!WfM2 003-86926 

22 

Z It ZZ. 
[0 0 7 1] V. 

#2 9 1 :intCJ:«9SI5gSnfc 
^«§l^(C«fcoT, ^7t#:h*7A2 1 fcHJfSco/\°^-> 
T#*Sitfc^Stt^2 7Sr^ft:h*5A2 1*68 
#2 9lC[S)*oTM^$ii-TS^2 9 5 Z\ t. 

('=t0. S^-A-^->Sra«:2 9 ICte^-T^), CtllCt 
0, «^/^->^Mt%f tttfif 2 7 K 
7A2 1 <hS^2 9 <tlC|^P$(cSMUnc^tt^T. ffiM 

M?2 7*bJ&£&^A;$'->£S#2 9tcte^$-a- 

itWtt&T 2 7 (D&ft 2 9 'N.coe^ti^^ffi^T/j: < T 
[0 0 7 2] ffiMMHft^ 7 

-r^^t^T^-So cicot^. ^-r^^«ttjs^2 9 

[0 0 7 3] — (SWtC i5^/N-^-><h«^.S.£$rm 

mm&kzfmmmizm&Tzzitbnm-stmi: i^xm ^ 

^S. ^Ix.«3 o~ i o 0 umoJmZ&^T&zttfm 

liwsi^. sfzwiui. m^cowmmmizm^ 
m?*\ lKDmmffiizmte&mgLmmvT, 10© 
m#±iz iwr cs^/t^ — > £**aTEPJ}ij-r-5 ^ t ic <t 

[0 0 7 4] *HiS^coit^^->^^&*5J;^ 

w-r^ffi^^ftflwr-sciiitt, mte±.\zMf&ztiz>&-& 
[0075] ytmrn-tzmmz, «it«, ^i*^^- 

XC^oT, (*^»») **^±^«^^ 

nmz£V)w>f&-£n& ! &'&^'5>—>tfi. MZh^titz.m 



» 
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>^J3fc8gk:ffi;l<i>4l5. £K rtSff-^-^J til * 

[0 0 7 6] #J;t«> ?tS9ltT5ffl*SK. 

^Km^KfefcctOBJUStl-SCtK:*:*. iff 10 

^^-^SJgjSE-r^SffiM (ft-& 
M&M#5fcCDt;;acam#6ft5^-:?£W3*>CD<h 

4lfc7>h\ ffi^^->, 
(tfRttv^fci:) . A*-n-h\ -#7cn- F&£ 20 

T&5. fig^— ^tt, rcDcto^feW^lg^L.T-?-^ 

tc<tojiiffsas-r5) ^<ttc«t of#6n5. 

[0 0 7 7] flr«5*— ffi«0>»«Jfctt 

H7A2 1 tfe?813 0 t©r B 1^®5MtC> 

AM?*-* J; 3 K. EPBW^CD 30 

{Mffllg£g3 6 KftttSnfcttffi-Cft^/^ — >J8J*g« 

■f) (CiO^I&ofcftgx-^K^^T^Ttte 
A 2 1 CftHStTS «fc 5 \Z. ftflRligB 2 6 ASgflgi 
3 6 ££9 JOT? 3 41. 3fcfl8#N;:J:»3«MMt:K9A2 1 K 

»jssn&»«/^->K#*r*^tttt^ 2 7^6 

J:5{C. S# 2 9 (DMzkmm, «3t#K5A2 1 ©EHE 

->Mgf 2 0#«fi&34l«5. 
[0 0 7 8] tfl]*.fc£> S#-L(::jg/jS;34lfc^> 

<^SttS J fcDft-&/'?^->$:^BKT5J;5{CT5. Z.Z. 
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